A dynamical system is called positive if its trajectory starting from any nonnegative initial state remains forever in the positive orthant for all nonnegative inputs. An overview of state of the art in positive systems theory is given in the monographs [2, 13] . Variety of models having positive behavior can be found in engineering, economics, social sciences, biology and medicine, etc. [2, 13] .
Introduction
A dynamical system is called positive if its trajectory starting from any nonnegative initial state remains forever in the positive orthant for all nonnegative inputs. An overview of state of the art in positive systems theory is given in the monographs [2, 13] . Variety of models having positive behavior can be found in engineering, economics, social sciences, biology and medicine, etc. [2, 13] .
The determination of the matrices A, B, C, D of the state equations of linear systems for given their transfer matrices is called the realization problem. The realization problem is a classical problem of analysis of linear systems and has been considered in many books and papers [4-6, 11, 12, 22, 24] . A tutorial on the positive realization problem has been given in the paper [1] and in the books [2, 13, 24] . The positive minimal realization problem for linear systems without and with delays has been analyzed in [3, 7-9, 13-17, 20, 21, 23] . The existence and determination of the set of Metzler matrices for given stable polynomials have been considered in [10] . The realization problem for positive 2D hybrid systems has been addressed in [19] . For fractional linear systems the realization problem has been considered in [4, 18, 22, 24] .
In this paper a new method for determination of positive realizations of descriptor linear continuous-time systems is proposed.
The paper is organized as follows. In section 2 some definitions and theorems concerning the positive continuous-time linear systems are recalled. A new method for determination of positive realizations for single-input single-output linear systems is proposed in section 3 and for multi-input multi-output systems in section 4. Concluding remarks are given in section 5.
The following notation will be used:  -the set of real numbers, 
Preliminaries
Consider the continuous-time linear system 
2)
The transfer matrix of the system (2.1) is given by
3)
The transfer matrix is called proper if 
are the state, input and output vectors and 
The transfer matrix of the system (3.1)
can be decomposed in the polynomial part ) (s P and strictly prop-
First the new method for computation of a positive realization of given transfer function will be presented. 
of the transfer function 
Proof. The proof is given in [6] . Remark 3.1. The positive realization (3.6) is asymptotically stable if and only if all coefficients of the denominator (3.9) are positive, i.e.
Theorem 3.1 and Remark 3.1 can be easily extended to the multiinput multi-output linear systems [6] . Using (3.8) and (3.10) we obtain The positive realization of (3.19c) has been computed in Example 3.1 and has the form given by (3.11) -(3.13). The conditions of Theorem 3.2 for the existence of positive realization are satisfied since the coefficients of (3.19b) are positive, i.e. 
The entries of the matrices ik B are computed in the same way as of the matrix B in section 3 using the equation
The matrix
(4.6) 
are a positive realization of the transfer matrix 3b), (4.3a) .
Step 3. Using (4.5b) and (4.5c) compute the matrices Using Procedure 4.1 we obtain the following.
Step 1. The matrix (4.9) can be decomposed in the polynomial part (4.11)
Step 2. (4.14)
Step 3. In this case The presented method can be extended to descriptor linear discrete-time systems and to descriptor linear fractional systems.
